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Abstract. The specificity of the specialisation of Phengaris Doherty, 1891 caterpillars to their host ants is still 
not fully understood. In this report, we summarize all available records of Phengaris in ant nests from the 
Czech Republic. P. alcon (Denis & Schiffermüller, 1775) was found exclusively in nests of Myrmica scabrin-
odis Nylander, 1846 at four sites, and one P. nausithous (Bergsträsser, 1779) caterpillar was found in a nest 
of M. scabrinodis. According to published records, P. nausithous may use M. scabrinodis at the edges of its 
range but should be adapted exclusively to M. rubra (Linnaeus, 1758) in the centre of its range. No records 
of P. arion (Linnaeus, 1758), P. teleius (Bergsträsser, 1779) and P. alcon populations feeding on Gentiana 
cruciata (Gentianaceae) (“P. rebeli”) are available from the Czech Republic.
Introduction
Phengaris Doherty, 1891 (=Maculinea van Eecke, 1915) butterflies are among the most studied in-
sects in Europe due to both their vulnerability and unique myrmecophilous life habits (Settele et al. 
2005). Females lay eggs on the flowers of species-specific host plants, and hatched caterpillars feed 
on unripe seeds inside the flowers. After the first three instars, caterpillars leave their host plants and 
fall to the ground, where they are immediately adopted by ants of the genus Myrmica Latreille, 1804. 
Then, caterpillars feed on ant brood or mimic ant larvae and are fed directly by ant workers. They 
overwinter once or twice inside ant nests before they pupate (Chapman 1916; Settele et al. 2005).
The level of Phengaris specialisation on host ant species has been much discussed during the 
past few years. According to previous thinking, each species (or population) of Phengaris should 
be specialised to one species of Myrmica as their “primary host” and possibly one or several more 
species as “secondary host” ants (Thomas et al. 1989; Settele et al. 2005). The survival of caterpil-
lars should be much higher in the nests of primary hosts than in the nests of secondary hosts. Cater-
pillars may be adopted by many ant species, but they die in nests of non-host ants. As more records 
of caterpillars in Myrmica nests have appeared, however, the intimacy of the Phengaris specialisa-
tion has become questioned (Pech et al. 2007). Today, the level of specialisation and character of 
the Phengaris-Myrmica host system is still not completely understood (Filz and Schmitt 2015) and 
new data are needed for future analyses.
Most Phengaris host specificity data were obtained in central and eastern Europe, especially in 
Poland and Hungary (Stankiewicz et al. 2005; Tartally et al. 2008; Tartally and Varga 2008; Witek 
et al. 2008; Sielezniew and Dziekańska 2009; Sielezniew and Stankiewicz-Fiedurek 2009). The 
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use of this information is quite problematic for Phengaris populations in other parts of Europe, 
because the Phengaris host specificity shows geographical variability, at least in some cases (Als 
et al. 2002; Stankiewicz et al. 2005). For example, M. scabrinodis Nylander, 1846 is the most 
common host of P. alcon (Denis & Schiffermüller, 1775) in central Europe, but not used in devel-
opment of caterpillars at all in Denmark (Als et al. 2002).
The area of the Czech Republic is very interesting from a biogeographical point of view as a 
result of quarternary history. The ranges of many closely related species from different taxa (orig-
inating from a common ancestor in refugees of southern Europe during the last glacial) meet in 
or close to the Czech Republic, e.g. snails (Horsák and Novák 2005), slow worms (Gvoždík et al. 
2010), hedgehogs (Bolfíková and Hulva 2012), as well as ants (Seifert 1995; Schlick-Steiner et al. 
2006) and butterflies (Konvička et al. 2008). Knowledge of the host specificity of Phengaris blues 
in the Czech Republic (as well as in Germany) will add a potentially interesting piece to the mosaic 
of the Phengaris-Myrmica system. We have tried to summarize all published records of Phengaris 
caterpillars in ant nests available from the Czech Republic and unpublished records from Czech 
lepidopterologists and other conservationists interested in Phengaris blues. Because there is only 
one paper dealing with Phengaris host specificity data from the Czech Republic (Witek et al. 2008) 
and we can not find anyone having unpublished records available, we have decided to publish data 
(however scarce) from our field research. Although our data are far from complete and exhaustive, 
we believe that even anecdotal records may contribute to the mosaic of our present knowledge 
about the geographical variation of Phengaris host specificity.
Methods
All searched sites of P. alcon (Placy, Mečichov, Jindřichovice, Nahošín) and P. nausithous (Berg-
strässer, 1779) (Josefov) are wet meadows with Molinia caerulea L. (Moench) (Poaceae) as a 
dominant component. In Placy (central Bohemia, 49°40’N, 14°06’E), five plots (1×2m, all in the 
close vicinity of Gentiana pneumonanthe L., Gentianaceae) were searched. All nests in the plots 
were opened using a garden rake to collect a sample of ants and to check for the presence of Phen-
garis at the surface. In Jindřichovice (49°23’N 13°51’E) and Nahošín (49°21’N 13°50’E) (both 
south-western Bohemia), 10 whole nests from the vicinity of host plants (G. pneumonanthe or 
Sanguisorba officinalis L., Rosaceae) were dug out and searched through in the lab. In Mečichov 
(49°20’N, 13°47’E; south-western Bohemia), many ant nests were opened using a garden rake in 
2000–2001, with nests checked in a 325 m2 area independently of the position of host plants. This 
research was not aimed at studying the Phengaris host specificity and the numbers of infested ant 
nests were not recorded precisely; thus, these results are not useful for quantitative analysis. To 
obtain some basic quantitative data, 15 whole nests were dug out and searched in the same manner 
as in Jindřichovice and Nahošín. In Josefov (eastern Bohemia, 50°20’N, 15°55’E), a caterpillar 
was found incidentally during the investigation of two Myrmica nests, which were dug out and 
searched through in the lab to count ant workers and juveniles.
Results and discussion
There are very few records of Phengaris caterpillar or pupae in Myrmica nests from the Czech 
Republic. In addition, there are as yet no records of P. arion (Linnaeus, 1758) or P. alcon popula-
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tions feeding on Gentiana cruciata L. (Gentianaceae) (“P. rebeli”) (see Kudrna and Fric (2013) and 
Tartally et al. (2014) for a recent view on taxonomical status and biology of P. alcon and P. rebeli 
(Hirschke, 1904)).
Witek et al. (2008) published data from two localities of P. teleius (Bergsträsser, 1779) from 
the Czech Republic. M. scabrinodis was the only recorded host ant, but as P. teleius commonly 
develops in nests of many Myrmica species (Pech et al. 2007; Witek et al. 2008), these exclusive 
records from M. scabrinodis nests are clearly related to the low number of observations and other 
host ants cannot be ruled out.
Several records of P. alcon and one of P. nausithous were obtained by our field research (Table 
1; Fig. 1). P. alcon used M. scabrinodis as a host at all four localities (Fig. 2). In addition to the 
data in Table 1, 260 nests of M. scabrinodis, 61 of M. ruginodis Nylander, 1846, four of M. van-
deli Bondroit, 1920, three of M. rubra (Linnaeus, 1758) and in total 54 nests of non-Myrmica ants 
Table 1. Records of P. alcon and P. nausithous caterpillars in ant nests in the Czech Republic.
Site Phengaris Myrmica Searched nests
Infested 
nests




M. scabrinodis 16 1 3 Pech, Sedláček, Henebergová, 
Kupková, 1.7.2015. unpubl.M. ruginodis 1 - -
Mečíchov M. scabrinodis 15 3 6 Pech, Křenová, Janda, May 2001, unpubl.
Jindřichovice M. scabrinodis 10 3 7 Pech, Křenová, Janda, May 2001, unpubl.
Nahošín M. scabrinodis 10 1 1 Pech, Křenová, Janda, May 2001, unpubl.
Josefov P. nausithous M. scabrinodis 2 1 1 Pech, 19.12.2012, unpubl.
Figure 1. Location of sites where records of caterpillars of P. alcon (triangles) and P. nausithous (circles) in 
ant nests are known in the Czech Republic.
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(Lasius niger (Linnaeus, 1758), L. platythorax Seifert, 1991, L. flavus (Fabricius, 1782), Formica 
fusca Linnaeus, 1758 and F. polyctena Förster, 1850) were opened in Mečichov in 2000–2001. 
We found many nests of M. scabrinodis infested by P. alcon, but no other ants hosting these cat-
erpillars at this locality. Unfortunatelly, the presence of caterpillars in ant nests was not recorded 
precisely to allow quantitative analysis, but the observations correspond to the published data, be-
cause M. scabrinodis is the most common host of P. alcon in central Europe, although P. alcon is 
able to develop in the nests of many Myrmica ants (Pech et al. 2007; Witek et al. 2008; Sielezniew 
and Stankiewicz-Fiedurek 2009; Sielezniew et al. 2015).
Interestingly, a single caterpillar of P. nausithous was found in a M. scabrinodis nest in Josefov 
(Fig. 3). P. nausithous is the Phengaris species with the lowest number of known Myrmica hosts (two 
species only). It usually parasitizes nests of Myrmica rubra (Thomas et al. 1989; Tartally and Varga 
2005; Witek et al. 2008), and the only other known host species of P. nausithous is M. scabrinodis. 
However, there are very few such records, all of them from the southwestern or eastern edge of the 
European range of P. nausithous (Munguira and Martín 1999; Witek et al. 2008; Tartally et al. 2008, 
2010). According to Jansen et al. (2012), P. nausithous may depend on M. rubra in the centre of its 
range, whereas populations at the edges of its range may use M. scabrinodis. The caterpillar was found 
in December, 3–4 months after the adoption by ants. Because Phengaris caterpillars can be adopted 
by many ants (including non-host species) (Thomas et al. 1989), but then later die in their nests, our 
finding may be such a case. However, this is contradicted by the data of Patricelli et al. (2010), who 
Figure 2. Pupae of P. alcon in a M. scabrinodis nest. Locality Placy near Příbram in Central Bohemia, 1 July 
2015. Photo: Ondřej Sedláček.
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Figure 3. The locality near Josefov, Eastern Bohemia, where the caterpillar of Phengaris nausithous was 
found in a nest of Myrmica scabrinodis. Photo: Pavel Pech.
found that P. nausithous juveniles died in nests of non-host Myrmica ants within one month of adop-
tion. Thus we suggest that it is legitimate to consider M. scabrinodis as a true host of this caterpillar.
The host specificity of P. nausithous and its relationship to host ants thus may be more com-
plicated than previously thought. Our record in Josefov shifts the use of M. scabrinodis 200 kilo-
metres closer to the heart of the European distribution of P. nausithous according to Wynhoff 
(1998). Unfortunately, there are almost no other data from this part of the P. nausithous distribu-
tion. It should be noted that P. nausithous is sometimes common at sites where M. rubra is absent 
or rare (Czech Republic - pers. observation; Netherlands - Jansen et al. 2012), and, if present, the 
infestation of M. rubra nests by P. nausithous is usually low (Tartally and Varga 2005; Witek et al. 
2008). In such situations, it is unclear whether a rich population of P. nausithous can be supported. 
At the moment, the relationship of P. nausithous to Myrmica remains to be fully elucidated.
Acknowledgements
We are obliged to Kristýna Henebergová, Barbora Kupková, Milan Janda and Zdenka Křenová for help in the 
field and Marcin Sielezniew and an anonymous referee for valuable comments on a previous version of the 
paper. David Hardekopf improved the English of the paper and Jan Košnar made the map. The research was 
partially supported by the Ministry of Education, Youth and Sports of the Czech Republic, research project 
no. 2114/2014.
Pavel Pech & Ondřej Sedláček: Records of host ant use of Phengaris... 90
References
Als TD, Nash DR, Boomsma JJ (2002) Geographical variation in host-ant specificity of the parasitic but-
terfly Maculinea alcon in Denmark. Ecological Entomology 27(4): 403–414. doi: 10.1046/j.1365-
2311.2002.00427.x
Bolfíková B, Hulva P (2012) Microevolution of sympatry: landscape genetics of hedgehogs Erinaceus euro-
paeus and E. roumanicus in Central Europe. Heredity 108(3): 248–255. doi: 10.1038/hdy.2011.67
Filz KJ, Schmitt T (2015) Niche overlap and host specificity in parasitic Maculinea butterflies (Lepidoptera: 
Lycaenidae) as a measure for potential extinction risks under climate change. Organism Diversity & Evo-
lution 15: 555–565. http://link.springer.com/article/10.1007%2Fs13127-015-0210-1
Chapman TA (1916) What the larva of Lycaena arion does during its last instar. Transactions of the Entomo-
logical Society of London 1915: 291–297. doi: 10.1111/j.1365-2311.1916.tb02536.x
Gvoždík V, Jandzik D, Lymberakis P, Jablonski D, Moravec J (2010) Slow worm, Anguis fragilis (Reptilia: 
Anguidae) as a species complex: genetic structure reveals deep divergences. Molecular Phylogenetics and 
Evolution 55: 460–472. doi: 10.1016/j.ympev.2010.01.007
Horsák M, Novák J (2005) First record of Chondrina clienta (Westerlund, 1883) from Bohemia (Czech 
Republic). Malacologica Bohemoslovaca 4: 39–40. http://mollusca.sav.sk/pdf/4/4.Horsak_Novak.pdf
Jansen SHDR, Holmgren M, van Langevelde L, Wynhoff I (2012) Resource use of specialist butterflies in ag-
ricultural landscapes: conservation lessons from the butterfly Phengaris (Maculinea) nausithous. Journal 
of Insect Conservation 16: 921–930. doi: 10.1007/s10841-012-9479-y
Konvička M, Dvořák L, Hanč Z, Pavlíčko A, Fric Z (2008) The Baton blue Pseudophilotes baton) (Lepidop-
tera: Lycaenidae) in south-western Bohemia: iron curtain, military ranges and endangered butterfly. Silva 
Gabreta 14(3): 187–198. http://www.npsumava.cz/storage/vyzkum/SGpdf/SG14_3_Konvicka.pdf
Kudrna O, Fric ZF (2013) On the identity and taxonomic status of Lycaena alcon rebeli HIRSCHKE, 1905 
- a long story of confusion and ignorance resulting in the fabrication of a ‚ghost species‘ (Lepidoptera: 
Lycaenidae). Nachrichten des Entomologischen Vereins Apollo 34: 117–124.
Munguira ML, Martin J (Eds) (1999) Action Plan for the Maculinea butterflies in Europe. – Nature and Envi-
ronment, No 97. Council of Europe Publishing, Strasbourg, 64 pp.
Patricelli D, Witek M, Barbero F, Casacci LP, Bonelli S, Balletto E (2010) Evidence of high larval host ant 
(Hymenoptera: Formicidae) specificity in the first post-adoption phase for the myrmecophilous butterfly 
Phengaris (Maculinea) nausithous Lepidoptera: Lycaenidae). Sociobiology 55(3): 961–869. https://www.
csuchico.edu/biol/Sociobiology/volume/sociobiologyv55n32010.html#13
Pech P, Fric Z, Konvička M (2007) Species-specificity of the Phengaris (Maculinea) – Myrmica host sys-
tem: Fact or myth? (Lepidoptera: Lycaenidae; Hymenoptera: Formicidae). Sociobiology 50(3): 983–1004. 
https://www.csuchico.edu/biol/Sociobiology/volume/sociobiologyv50n32007.html#18
Rákosy L, Tartally A, Goia M, Mihali C, Varga Z (2010) The Dusky Large Blue – Maculinea nausithous 
kijevensis (Sheljuzhko, 1928) in the Transylvanian basin: New data on taxonomy and ecology. Nota lepi-
dopterologica 33(1): 31–37.
Schlick-Steiner BC, Steiner FM, Konrad H, Markó B, Csösz S, Heller G, Ferencz B, Sipos B, Christian E, 
Stauffer C (2006) More than one species of Messor harvester ants (Hymenoptera: Formicidae) in Central 
Europe. European Journal of Entomology 103(2): 469–476. doi: 10.14411/eje.2006.060
Seifert B (1995) Two new Central European subspecies of Leptothorax nylanderi (Förster, 1850) and Lepto-
thorax sordidulus Müller, 1923 (Hymenoptera: Formicidae). Abhandlungen und Berichte des Naturkun-
demuseums Görlitz 68(7): 1–18. http://antbase.org/ants/publications/8581/8581.pdf
Settele J, Kuhn E, Thomas JA (2005) Species Ecology along a European Gradient: Maculinea Butterflies as a 
Model. Studies on the Ecology and Conservation of Butterflies in Europe (Vol. 2). Pensoft, Sofia, 289 pp.
Sielezniew M, Bystrowski C, Deoniziak K, Da Costa JM (2015) An unexpected record of Myrmica schencki 
EMERY, 1895 as a secondary host ant of the hygrophilous form of a small and isolated population of the 
Nota Lepi. 39(2): 85–91 91
Alcon Blue butterfly Phengaris (=Maculinea) alcon (DENIS et SCHIFFERMÜLLER, 1775) (Lepidop-
tera, Lycaenidae) in NE Poland. Polish Journal of Entomology 84: 49–59. doi: 10.1515/pjen-2015-0005
Sielezniew M, Dziekańska I (2009) Butterfly-ant relationships: host ant specificity of Phengaris ‘rebeli’ 
Hirschke (Lepidoptera: Lycaenidae) in Pieniny Mts. (Southern Poland). Polish Journal of Ecology 57: 
403–409.
Sielezniew M, Stankiewicz-Fiedurek AM (2009) Host ant use by Phengaris (= Maculinea) alcon (Lepidop-
tera, Lycaenidae) in Poland. Polish Journal of Entomology 78(4): 323–335.
Stankiewicz AM, Sielezniew M, Švitra G. (2005) Myrmica schencki (Hymenoptera: Formicidae) rears Mac-
ulinea rebeli (Lepidoptera: Lycaenidae) in Lithuania: new evidence for geographical variation of host-ant 
specificity of an endangered butterfly. Myrmecologische Nachrichten 7: 51–54.
Tartally A, Koschuh A, Varga Z (2014) The re-discovered Maculinea rebeli (Hirschke, 1904): Host ant usage, 
parasitoid and initial food plant around the type locality with taxonomical aspects (Lepidoptera, Lycaenidae). 
ZooKeys 406: 25–40. doi: 10.3897/zookeys.406.7124
Tartally A, Rákosy L, Vizauer T-C, Goia M, Varga Z (2008) Maculinea nausithous exploits Myrmica 
scabrinodis in Transylvania: unusual host ant species of a myrmecophilous butterfly in an isolated region 
(Lepidoptera: Lycaenidae; Hymenoptera: Formicidae). Sociobiology 51(2): 373–380.
Tartally A, Varga Z (2005) Myrmica rubra (Hymenoptera: Formicidae): the first data on host-ant specificity 
of Maculinea nausithous (Lepidoptera: Lycaenidae) in Hungary. Myrmecologische Nachrichten 7: 55–59. 
http://real.mtak.hu/11212/1/1230979.pdf
Tartally A, Varga Z (2008) Host ant use of Maculinea teleius in the Carpathian Basin (Lepidoptera: Lycaeni-
dae). Acta Zoologica Academiae Scientiarum Hungaricae 54: 257–268. http://real.mtak.hu/id/eprint/14050
Thomas JA, Elmes GW, Wardlaw JC, Woyciechowski M (1989) Host specificity among Maculinea butterflies 
in Myrmica ant nests. Oecologia 79(4): 452–457. doi: 10.1007/BF00378660
Witek M, Śliwińska EB, Skórka P, Nowicki P, Wantuch M, Vrabec V, Settele J, Woyciechowski M (2008) 
Host ant specificity of Large Blue butterflies Phengaris (Maculinea) (Lepidoptera: Lycaenidae) inhabiting 
humid grasslands of East-central Europe. European Journal of Entomology 105(5): 871–877. doi: 10.14411/
eje.2008.115
Wynhoff I (1998) The recent distribution of the European Maculinea species. Journal of Insect Conservation 
2(1): 17–27. doi: 10.1023/A:1009636605309
